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2003-119415 
[Problem] 

The problems are to provide a novel phthalocyanine 
compound, and an ink for ink j et recording and an ink j et recording 
method both of which form images provided with an excellent 
color hue and excellent fastnesses to light and ozone gas, and 
provide various colored compositions such as an ink sheet for 
thermal recording, a color toner for electrophotographic use, 
a color filter, etc. and to disclose a method of enhancing the 
oxidation resistance of images. 
[Means for Resolution] 

A phthalocyanine compound substituted, at least at one 
of the 1 to 16 positions, with an -SO-Z and/or -S0 2 -Z (Z 
representing an alkyl group, a cycloalkyl group, an alkenyl 
group, an aralkyl group, an aryl group or a heterocyclic group) . 
An ink for inkjet recording, and an ink sheet, a color toners 
and a color filter all using the ink. 
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( I ) * ; X 2 , X 3 y£t>*Xj«^m&u 
-SO-Zy&t>V£fcJ2-S0 2 -Z£3H- 0 

L<(iii^^fpll^f 0 Yu Y 2 , Y 3 /3:tf 

7!)-y^^ 7; 7U^7^ 
JKKS, ^;u7r^^7;/S, T/^^ 
7U^tS, T^a*^^*^7 5y 30 

^yU/ft^T^ KS> *^/<^eW/^, ^yi^r^ 
7/U3^v/^/^^/Ui, ^foS^v'S, T 
^36. Ty/^^yi, ^yi^^yu^i/a. *>!i^ 
t^-yS, Ty-yu^v-^yM^yug, 711-/^ 
v^yu^yuT -Y 5 ^fDfftl, * 

b»c:«»iSS:*L-C^TtJ:v^ fcfcU Xi, X 2 , X 
3, X 4 , Yi, Y 2 , Y 3 WY 4 ^M<Hloit 
3lf»2«±<0«»&£3eU lo, X^ X 2 , X 3 , 
X*, Y„ Y 2 , YalOT^^tl^SM^if 40 
<Dmutf8U±X*foZ>o al~a4, bl~b4te,^ 
Yi-Y4<Z>e&£»Sr*U al~a 

"To 

[»**3] (I) ti^7?ny7^> 50 



fb&tt^ T«B-j»a: (ID tt$M7^Py7^ 

yik&Mxfo Z> z t £«MS fc -r *HI#« 2 {cfB*o^ > 

Hfe* (ID 




Httst (I I) t;Ri, R 2 , R 3 , R<u Rs> R 6 , R 

7/l/^^S, y^o7/^S, T^^r=.yP^, T 
7/V*A^ ry-yug, ^fott y7/S, fc K 
D^r^/H, ^hoS, 7;;S, 7/^7;/S, 
T/Un^v^ 7!)^^->S, 7; Kg, 7!!^ 
7^/S, £WKg, ^/l/7 7^^7;/£ T/U 
^yl-^g, 7!l-/^tl, TA'3*S';&/l'tf~/VT 
^/K, ^/^>7; K2£, */^^f/i/S, ;*yu^r 

g, 7 71, T->yu*^^*, */^-=e^/u^->S, 

/u^v'^/u^^r ^ /S> f ^ KS, ^xo^^^- 
g, ***y ^m^tcitT'y^m^ir 0 z^b<om 
tt, S L"0*Tfc.fcv\, Zi, Z 2 , 
Z 3> ZJi^iimitei:, lftfcl<(ill«w7;u 

T^yt^yug, IMt<{iig^7'J -yug, 
t>L<«JSIg»^7 L DSSSr^i" 0 Zi, 
Z 2 , Z 3 , Z4> Ri, R 2 , R 3 , R 4 > Rs> Re, R7, 

f^U, iio, Z k Z 2 , Z 3 , Z4, Ru R2, R 3 , 
R 4 , Rs, R 6 , Rr, fttfRe^*£ft51IJftStf>jR* 
&tf>iKS?n;fl s 8 W±-Cfc5o Km, n, p, q u q 2 , 
q 3 , q^tt^n-PlxttA^, lSft:tt2^**Sr*i". 
Mil, -K* (I) a>J§££l^»T**>£o 

[Ii*rl4] HtffE-te^: (II) t|^7^ny 

tbe-ss:* (ill) -es^tis^^ 

[ft 3] 
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Hfc* (III) 




— (i i i ) *k Zu z 2s z 3. z^ii^n^na 
vmmzit-to iztzL* z u z 2 , z 3 . z 4 *vj?4<£* 



y7^yj^ft-^fe/: 9 , Z ls Z 2 , Z 3% &t>*Z 4 
rru n, pRVMte, -®5£(II) <7>*g-£ m&Xh% 0 

[§f*rl 7 ] li#if 2 ~ 4 <m ft^lcEtto^ v * 

[fflf#*i8] TE-«* (IV) fS^itSrirSrift 
[ft 4] 



«Z,-0*S)n 




(IV) +; Zu Z 2 , Z 3 . ZJi^H^h,^ 
id, -Ai-L-A 2 -QS:S-r o A^ A 2 te, ^tl-pn 

tzL s Zu Z 2 , Z 3 , Z 4 ^<Hlo(l j^*^ 

^fefc«9, z 1( z 2 , z 3 , xirz^-eaesfiaEJfta 
to 0 0 1 ] 

b E**ft Jfc CM > ^ v ^ y h EftafM J: 5 BftE 



[0 0 0 2] 

x^^yu^riiLCD ^pdp irjo^-c, #^-!Hf 

1^5, ^ il t CO ^ 7 - Hlf^lt^^^ 7 - 7 ^ /U ^ - 

[0 0 0 3] ^f^y'xy hEft#ifctt* fflS^?:! 

iSiiES^^Iffift-i:, Eft«F«)H«^'> 
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*SriOATtt*Srl!tUlS-fr5*S;, JfcfcJ: «M >^ 

fi, 7Ktt-r>-^, ffltt-r>^, fcsi^ttBtt 

[00 04] Z<D£?t£<{>? hlSftffl^f 

fe*i^fifft?*5Cfc, A, «**<0iStt3tf* (N 
ox, t/y^8fttt^ois o x idf) c^it 

K*$ixT^So 20 
[0 0 0 5] ft#ft>Tvfeft«:#U 3fe, S 

[0006] m^ntt&mmLtzuy-^fT. # 

fc*affi#SSMX l l*tt. #{-0 verhead Pro 30 
j e c t o r (JbATOHP) T^ffl $Jx*IRK:nH t ft 

sK^aatt (ami*) , R^ttffl*ns«**fl=TJ- 

^ld#»£it:fc h-J— ^ttBHBB 6 2- 1 5 7 0 5 1 ^ 
[^6 2-2 5 5 9 5 6-g-&0«#BB¥6 - 1 18715^- 

oftT^iife^feftjeft^BBtftS. 
•fettiLTtt/HLfch-*-- ^#M¥3-2 7 6 1 6 1 
^\ [p]7-209912^ [H8- 1 2 3 0 8 5 *i^BB 40 

[0 0 0 7] A*M(s91Bfttt. IS«aS'M!-<MB;=* Mfc; 
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ffee¥HE«tt-»Xt/iBtt^fiS:*Sj5 s #§BeB 6 0- 2 3 9 

»«rt*tti±3F»aftU''</n?*>9, a^jRSrftffl-rs 

[0 0 0 8] ^^-^^/u^liiftl^SWtt^StSti 

^fil:ov^T)fiWI9 itw 1 1: J: 9 , tf^-^/i'* 
Sr«*-r*rfc^#-5. &fife^tel^*[l#fK80 

Sfc**<0 «t 9 ftft^#te£f#£ ^ t JifflStT**) o fc. 
[0 0 0 9] ±|E(7)#ffi^T'ffiffl-r5fe*(I(i. *i§L 

tt, ^y^ft^iwbtt^J-iti-siBtt, 
[ooio] zini£Xz/T>&mbLxn* ft¥<om 
#ftg$«=S:W Lti ^ft^wx?aa*a*ixTt ^ 0 

[0012] *t,j£«BBJ-*ftsn, mm£tix\i*z<x 

(6) t?»SSixS7*ni/T=^W»**s#Jf fetiSo 
[0013] (1) Direct BIue8 6Xl±D i 
r e c t B 1 u e 8 7 (7) J: 5 ft^^ 9 o ^>T^ VfL^ 
*[ Cu-Pc- (S0 3 Na) ro : m= 1 - 

4(^)jS-&*] o ft*3, ±^C4 J ^(>^^*PJ^S :,: f :} ^ffi^ 
* TPcj li, 7^ny7^yfMI*n o 
[0014] (2) Direct Bluel99 &t>*4# 
P^Bg 6 2 - 1 9 0 2 7 3 -5§\ #P^Bg 6 3 - 28690 
■*§\ 4#MBS 63-306075-^, 4$fflBS 6 3- 3 0 6 
0 7 6 ftfflW- 2 - 1 3 1 9 8 3 -§\ #BS¥ 3-12 

2 1 7 1 -§\ »Bfl¥3 - 2 0 0 8 8 3^ #R7- 1 

3 8 5 J 1 ^{rfS-iKc?)y^P'>r--Vfb^t f^J^ 
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11 Cu-Pc - (SOsNa), ( S O z NH »£f?M4fe£>fefta J *# < ^ti-S^IIEttdS*-5 0 

2 ) „ :m+n = l-4^« [0 0 2 1 ] £<blC, ^JHtlHIlii: *>lf &Jl 
[0 0 15] (3) «fMBB6 3-2 1 0 1 7 5^ tiBHHB 5 ^ t^*V^IWk**^^*^>«^B»fttt^t i 

63-371 7 6f, 4#MBg6 3-3 0 4 0 7 1 ^ » ott^^^l^feMifel, I^Kffl^jftSfc 

mW-5- 1 7 1 0 8 5^ WO 0 0/0 8 1 0 2^ i£TLTL£ 9 Q 

(C0 2 H) . (CONRa R 2 ) „ :m+n-0-4 fifl-fcoi^Ttt, fe«ttS»T?*>-5^> Wtttti, 

[0016] (4) #^0g 5 9-3 0 8 7 4^ fM? 1 [0 0 2 3]^t, flWfl LT, 
- 1 2 6 3 8 1 ^ »¥1 - 1 9 0 7 70^ ^¥ 10 *^J£< tt«*ix5 t , *^»**^iStt^^l»Sn 

6- 1 6 9 8 2^ ffl¥7-8 24 9 9^ #IW8 ft U 3tK$ 

-34 94 2f, ffl¥8-6 0 0 5 3^ ^i¥8- tt*5 J:W»*+OJSH4^ (NOx, ^^^^IMbtt 

1 1 3 74 5^ ffl¥8-3 10116^ ^ftSOxfttt l$ttl:«Jxfcfe*SWy^» 

0- 1 4 0 0 6 3^ 0-2 9 84 6 3^ « J*fe^*"r*-T» < S^ttS <fc 9 JcftoT V ^ 0 

P¥l 1 -2 9 7 2 9^, #B¥l 1-320921 [0024] L/^LftzT^ wix ^^^iijV * U^yU 

•§\ EP 1 7 3 4 7 6A2^ EP468649A1 TiBfc^v'Ti'feili (0Ux:tf, 7^o«>7 = ^«) 

■g\ EP5 5 9 3 0 9A2^ EP596383A1 &tf*>T W V* ©BWSttHltSr^ft 5 r. <h T'fco T , 

-S§\ DE 3 4 1 1 4 7 6^ US 6 0 8 6 9 5 5^ W ^^SSSriSfc-rfeSlX IM fejh/O**^ 

0 9 9/1 3 00 9f, GB2 34 1 868A^l: ttifcfcfcSo 

B«07*P'>7 = yft**[ fiflitf, Cu-Pc- 20 [0025] Z.tl*X\ *S^tfxWm.&tt5-L1ty* 

(S0 3 H) m (S0 2 NR! R 2 ) n :m+n = 0— o i/T ~>ik&Vn t LTte s 3 - 1 0 3 4 8 4 

4?)$C> m*0] #li?4-3 9 3 6 5^ #BS2 0 0 0-3 0 3 0 

[0 0 17] (5) 4#f!0g6 0-2 0 8 3 6 5 ^\ #^Bg 0 9 *«WRISS;h/0 ^}&$, VvfJtfcftHi <t 3tRtl«B? 

6 1 -2 7 7 2^ ffl¥6-5 76 5 3f, #^^8 ^tt^lr»-T§g^ttS:Wi:$ii:e^^oTV^&^ 

-6 0 0 5 2^§\ #FI?8-2 9 5 8 1 9 ^\ co^ttT**? 9 , '>7W>^t% £ fcrfrli^*^ 

0- 1 3 0 5 1 7^ 1 -7 2 6 1 4^ 5Mp p n£f;if*-t-5 i^fi^o TV 

¥1 1 -5 1 5 0 4 7^ 11-515048 [0026] 

EP 1 9 6 9 0 1 A2^ WO 9 5/2 9 2 0 8 L J: 9 flftiStie*^ 

§\ WO 9 8/4 9 2 3 9^ WO 9 8/4 9 2 4 *5*t«B)B4rl!BfcL % WT^Ifi^t^r ^11 
0^ WO 9 9/5 0 3 6 3^, WO 9 9/6 7 3 30 fci"* 0 1P*>, *«W^>Btttt, ( 1 ) HJKfe^feiff fc 

3 4«-^iB«<Z>7^nii/T^V{k^«[ Cu LTfeJWttfctfftfcRte^fcWU fl.o* f ft, S 
-Pc- (S0 3 H) 1 (S0 2 NH 2 ) . (S0 2 N *^J:t^»*+^gtt?tf^^*fLT+5>*E$ttS:*-f- 
R a R 2 ) n : 1 +m+n = 0-4<D»] 5»fS**feS( SrSflW-^ri:, (2) 

[0 0 18] (6) JftMBgS 9- 2 2 9 6 7-g\ WBBBB6 6«^E$tt^ffn^*fe|ifft^#feW»S:#*6. 

1 - 1 8 5 5 7 6^ #M¥l - 9 5 0 9 3§, #fHW ^ y V 4 if ^WJBilffi ^-f V * , ffifR!E»*t3|Sfl-*5 
3- 1 9 5 7 8 3^, EP 64 9 8 8 1Alf, WO tf3-f >^ k h^— , LCD . 
0 0/0 8 1 0 1^ WO 0 0/0 8 1 0 3 JHflrfE PDP ftk^fj ^yu^r^ccD feif^liffelSiFT-fflV^ 

t^7^ps/7=yft*ft[ «xtf, cu-Pc~ (s ti^y-y^j^-^^to^mm&mmM^m^^i 

0 2 NRi R 2 ) n : n= 1 - 5 t§#H-5^, (3) ltd, g7^py7^yf^ii 
[0 0 19] tZ*>X\ a*E-«^j£<ffl^bJlT^-5 40 Wft<DtfcJS£ <fc 9 fi#ftfe*BSr* U *&O c ll* t t 1 oe 

Direct B I u e 8 7XteD i r e c t B 1 u tt#*. LTE^tt^iSV ^lJ«S-^ 

e 1 9 g^ft^StlS^^n^T^^k^tCo^T fi£t5Cfc^5, -C^^i/^^ bmMRM^tRV 

[0020] t^L^^b, y$ui/T~>\k%m-m mmm^^y>^^m^m^\^±^^^mim^ 

ii5Pita-e**o Wfcft:h^6*t 4 >Twy^ [0027) 
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SH-AS* (I) T**ft57#p->7iyft^W:j: 
i-^(^^ofc 0 iJB^JgWoRIHtt, TIE 

[0 0 2 8J 1. TIE-jRS: (I) t?*$Jx5 7^n*> 

[0 0 2 9] 
[ft 5] 




[0 0 3 0] Htt* ( I ) t;Xi, X 2 , X3^I>*X 4 |± 

^ix^naAic. -so-z^t//^fc(±-so 2 -z 

liOT/^/US, B*t>L<tt*&B*Ov^nT/U* 
/US, B*t>L<tt*B*©T/i^=wu*, E&t>L< 

Y 2 , YsRXfYJtZtl^tX&iHZ^ T^mW^. Any 

t Kn*i/;H, ^hoS, 7;/£ r^^/UT 
* /m, Tyu = ^*>a, 7y-;^->S, 7; KS, 
7!i-^7-;yS > ?L"f ^/u^r^e-Y/uT^ y 

S % T/U^A^:*^ 7!i-^tS, TVUs*^*^ 

*>S, *>y A-^vg, TF^^^/^S, 
7JI^^^/^^7;yi, -Y ^ K*. 

***y/ua, lfc(i7->^S^t 0 en 

X 2 , X 3 , X 4 , Yx, Y 2 , Y 3 fttfY*<D'>4< * 
Moil «*R2«±<0H*iB«:*U Ho, X,, 
X 2 , X 3 , X 4 , Yk Y 2 , Y3RCJ ? Y J T-*$nSE» 
S^*-m^^'fP/^8J^.hX^>5o a 1 - a 4 , bl- 
b4ll tliflxXi-X*. Y.-Y4<DB*fflft«r* 
U a l-a4tt, -til^Pilttfi^O- 4 
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2. ±121. ^IE«^«feiB«»fimfiE*S:^tf r t 

3. -j&s (i) -e^sns^^o^rnvft^^s, 

[0 0 3 1 ] 
10 [ffc6] 
HftsUII) 



20 




[0 0 3 2] (II) t;R u R 2 , R 3 , R«, 

Re, Re, R 7 , ftVRett-tiX-eixaatw, 7K^B\ 

ad^>^ T^A'X, ^^07/^1, T/uy 
^/US, 77/^S, 7|i-/US, ^^a^^> *>T 
y*X> t Kp^y^l, ^hoS, T^/S, TA^U 

& 7y^7;yS, ^i^^KS> ^/^r^-f'A'T 

30 r^^r/^^S, 7!)^ftS, TvU=»^-> 

7^U7 7^^^1, 7^^^*>*^^;i/I, ^t- 
Dlt^*>S, T/2£ x 7y^t^yl, 
^v'g, i/y^^ar^S, 7!/^t^ry^^^/U 

tib(oMte^ *e>^B*s*r#b"c^rt>«fci^ Zk 
z 2 , z 3 , Zaiitnfnaiii, g^^L<iiMgm 

X. B*t>L<tt*B*©^ fcfc'U 
Zi, Z 2% Z 3% Z<j% Rk R 2 * R3» R4, Rs» Re> 
Rv, RO'Rs^KK^Uofj:, i^§li«2EA-k<£B& 

Zk Z 2 , Z 3 , Z 4 , Rk R 2 , 
R 3 , R<u Re, Ro, R 7 . fit^RsT^^nSBSISco 
ft*ftO»|P^8eL±T**)S. K m, n. p, q,, 
q 2 , q 3 , q-.tt*JX**naS:^, 1 * fctt 2 ^g^C^ 

Se1- C . Mfi, -«A (I) ^a^tBtt-CfcSc 

50 4. -fet (in T*«$fta7*b->r=wfc£tt 
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*\ TfE-«s: din x-$t&tizy*vi/T~>ik 

[0 0 3 3] 
[ft 7] 
HSfc* (III) 




[0 0 34] — jRS: (III) ^ Z,, Z 2> Z 3 , Z 4 

mm&<D7/\'tr~ji>m* B£t>ixtt&fi*^T7/Mr 20 

HfcS (IV)" "~ 
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*if^-fD^^t 0 fcfii, Zu z 2 , z 3 , 
z 2> z 3> avz 4 -e*$ttaii**^**«)iefp*s 

I) ^^Itfc^o 

8. TSE-«5£ (IV) t«ih5rttWltt5 7 

[0 0 3 5] 
[ft 8] 




[0 0 3 6] (IV) + : Zn Z 2 , Z 3 , Z 4 fl 

-Ax-L-A 2 -Q^gfAK A 

Ii^t7f i/y, fi&fcL<l*&fi»^~7 1 ciSg£ 

^S^r^-fo fcf:U Z,, Z 2 , Z 3 , Z+<0'pt£< hi> 
lOfi, $9Kft2«±<7>fi*£*SU £0 4 7^Dy 
T~:^fc£*-#^*fc^ Zi, Z 2 , Z 3 , RXIZ+X* 

9. Zi, Z 2 , Z 3 , ZaO#^^. «**2EJLk (#F£ 
L<li#*«5 0£n\ <t9ff*Ktt3 0HT) £>B 
*K«r*U lo, Zk Zc, Z 3 , Z-,T^*ii5B« 
at*>#*ft<0*fttf 8 «± (»* L < {ic*3£$c 2 0 0 tt 



40 



T\ J:»)fftL<lil2 0EJiT) T**> 9 , A 2 ## 

0 2 NH-, £fci;t-C0 2 -T-fctK Q^r/u^u* 
Jrylt^^ l=m=n = p = K'$)^ ^ 
Ciu NK Zn, Al (#£L<liCu) T*fc* ^ t Sr»1» 
t -5 ±IB8. fE«^ 7^oy7^ \k&®o 
[0 0 3 7] 

[ 7^ny7=W^W$f, (I) 

[0 0 3 8] 
[ft9] 



50 
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[0 0 3 9] fuffi-fet (I) {ZtS^X. Yk Y 2 , Y 

*/l"3. Ty-yU^ ^xaitS, ->T/£, fc Ko^r 

= TD-^v'S, 7U*S, 7!i-^7^ 

?KKS, ^77^^7^/S, T^^r/L- 
7!)-/^tS, Tyl^*y#yU^~ylxT^ / 

^^V7^ KS, #yu/<^-f yi^, ^yuyx^-Y 20 

[0 0 4 0] tK*J®^, ^oy^JSR^. T/u^ 

^S, 7!)-^S, y7/S, 7 yua 7; K 

* y 7 ^ y yu£ jo X X$T ^ * is % yi^sR ~ /u£)*s #F 4 30 

[0 0 4 1 ] Xu X 2 , XzRWXM^hs^MkiL^, 
I1~S0 2 -Z^^ 0 

[0042] z tt^n^fta&i::, nat l< &mw& 

ODT/U^r/uS, lit) L< liitl(?)'>^ n7^^ 

<* t^ t t 3 *etfi^7/^;H, iI^)7!J- ^S, 

[0 0 4 3] X,, X 2 , X 3> X 4> Y,, Y 2 , Y 3 &t>* 
Y 4 «)'>4<tfclof4, &*»2H±«>tt**S:£ 
U JLo. X,, X 2 , X a , Yi, Y 2 , Y 3 Sr/Y 

[0 0 4 4] *<04>-Cfc, X,, X 2 , X 3 , X^, Yi, 
Yu, Y 3 fttfY«<0'>fc< <t 1) 1 OjJS. jB**»3£JUb£> 50 
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■**«:*U fl.o, Xi, X 2 , X 3 , X 4 , Yx , 
Y 2 , Y3aVY 4 -e«$ll5»»*0«**0|8lP*S8 
K±-e*5iitfff*L<, JEK* Xu X 2 , X 3 , X 4 
*\ jge*»2W±(7)K«lSS:^L, £0, X,, X 2 , X 

3, X 4 , Yi, Y 2 , YsRTJY ^mzrizwik&coixm 

m<D®m*8U±x-h%zk*m\z&-£L<* x h 

X 2> X 3 , X«ti\ ft**2tti:<&mfc*«r*U 

X h X 2> X 3 , X 4> Yi v Y 2 , Y 3 ^/Y4l:*S 

[0 0 4 5] Yx, Y 2 . Y 3 , Y 4 XtfZ#JEf-Blfe&£ 

[0 0 4 6] />ny^ H*^ 
-7-) , £**|U~1 2«)it«*fctt»tt«r/u*;u*, 
J^*fR7-l 8 077/^^1, j^*^2~l 2(DT/U 
tr-»&. ^«2-l 2^fi*£fctt#tt*l7^*= 
£*§ft*3~l 2«>iS«*fctt^tt4l2/^nT/l/* 

=^S"C. f£L<tt7/v*yug (flitf^^K ^ 
yi^ -?u\i 0 /l>, -YV^ntf/K t-^/K 3-yyy 
Pt>«y/pe°/K 2 -7* h^y- 1 —tf-si'-x. 
?vK 2-y ^y^yUzfc^ylo^/K 3-7x/^yy 
d tVu, h y 7^*0^^, y?n^y^yuft<hf<7)# 
S) . ry-yus y^yK 4-t-y^vu 

y m^/y 2, 4 — y- t -T ^ /isy=-=^/i'tj:¥<D& 
S) , ^70iS («x.tf, ^^VyyK t°y^y 
yu, hyr/yyK 2-yyyi^, 2-^^yK 2-t° 
y^ynyK 2-^y/f7yU/^^#S) , ->T 

y, 2 h^ry^. h^ry, 3-YV7°d br'yu^-^y, 
2 ^y^yi-^^y^ h=¥*>4if^)#*) , ry— yu 
t^ry$ y^/^r.y, 2-^^yuy^/^r 

y^ 4- t -y'f^i^'X 3-^h^y^y^r 
y, 3 - t ~y^yu^^-y^yu/<^eyy^y ^./^y^^ 

C0#S) , 7^7^/S (0iJ^tf, 7th7U\ -< 
yX7U\ 4- (3- t -y^yU-4-t: Kn^y7 

*/*y) ^^yr^ K*^#S) , r/u^^r^/ 
£ (0>J^tf, ^^yi-r^y, y^yur^ isx-^/uy 

(Will 7x^7-;;, 2-^DD7^!iy/j:^ 

yur>uyH\ N, N-y7'f;^M K^^S) , 
^/U7 7^Y^7^S (W^Ltf, N, N-yVntVU 
^71/7 7^^7^/3) . T/U^r^^^S 

y^/u^^-, ^-^^/i^^^-, 2 -y x y ^-y^^yu^ 
, 7'J-/^I y^^/L.^^, 2-y' 

h^ry-5- t -t^f/U7x^/Uft, 2~^/^^> 
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-t^yK N, N~v ; 7 p Dt>^/u77 c e^/K N, N- 
^-tf^^/M^yK hyi^^^yi^-yi^^^g) , 10 

7/, 4-tV<n^;U7^y7x^7y\ 2-tKn 
^y-4-7 P P/</-Y/L'7x^/U7/^^l) , T 

«i/S (Mxitf, N-^5vu#y^<^yu**'>, N 
- 7 x /u/<^e ^ t y ^ % S/9>Vit 20 

m ^yi^yyM-*>\ 

^/l^y/U**^ft^<0&£) , 7!i-^#^;u^ 
^7; /g 7x/^y^;^/i/7; 
/) , Kg (Wttf, N-^^yW * h\ N-7 

^/u-r ^ j£4if<D#» , ^Tomj-xm 2 

— oy^T/y yi^;d\ 2, 4-^-7x/^y- 
1, 3, 5-hy7/^-6-ft, 2 - fc° y 
*ft£<7>#£) % 7^7^yH (Maitf, 3-7x/ 

if, 7xy^y^*!i;K ^vu * y 30 
/K 7x^7*!i;uft^*i) % 7JJ-/^y 
#yU#^/U£ (Witf, 7xy^y^l^/Ul) . T 
>-yug (tfiRif, T-fc^vK 3-7x^/1'/d/V^ 

[004 7] a 1 ~ a 4 , b 1 ~ b 4 Ztl^tlX i 
-X«, Yi-Y^ffjfcSSSrSU a l~a4tt, * 
n^ft&£J;:0~4CQ^ifc£^1- o bl-b4f}, -£ii 
^n»fi:iC0-4Ofi»SrS-f-o fcfc'U a l-a4(0 
■f-^T jW 0 1 ft 5 r <t ii ft t \ 

[0048] aK bill a 1 + b 1 = 4 <^B8«S:«S 40 
fci-**i^4xafi:^0--4^»*Sr«L % *{w»4tt^ 
<7>«U a 1 # 1 £?ttt2«:£U b l*5 3 4fctt2Sr* 
tfl^btt**!), ^4"tta 1^1**1, bl 

[0049] a 2, b2lt a 2 + b 2 = 4 OBSffifrffi 
fc1"*iVejittfi:<D 0-4 coe&£:3? u L ^ 

Wi, a 2# 1 *fctt2«r*U b 2 # 3 Sfctt 2 SrS 
"ta^fc-frr** v , ^co^T't a 2 & 1 U b 2 
#3 fcff* U\, 

[0 0 5 0] a 3, b3(l a 3 + b 3 = 4 «0B8ffi«r« 50 
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<Dii, a 3^1 *fcl±2fc*U b 3#3£/ti*2&3l 
0 , tOt-Cfca 3^1 «r*U b3 
^ 3 Sr*-r«*-&*?-ti:3»s* fcff 4 U \, 
[0 0 5 1 ] a 4, b4ii a 4 + b4 = 4^B8«SrjS 

<7)&, a 4asi*fc«:2«r£U b4tfS3*£Ji2£:£ 

-rift^b-fr-e* 9 , -tw+-et> a 4#i «r*u b4 
d«3 fr*i-a*-&*>-fr^»tff* u\ 

[0 0 5 2] Mil, zKSflgC^K &JR7c*£fcl«:<0gMfc: 

tltll **IS^, XtfLi* Na, K, Mg, Ti, Zr, 
V, Nb, Ta, Cr, Mo. W, Mn, Fe, Co, Ni, Ru, Rh, P 
d v 0 S> Ir, Pt, Cu, Ag v Au. Zn, Cd, Hg, AK Ga, I 
n, Si, Ge, Sn. Pb, Sb, Bi^O^TC^^tf hfl 

MftitLtll Si(0H) 2 , Cr(0H) 2 , Sn(0H) 2 

^ifbn^o se>fc, ^Dyyttatit aici, si 

Cl 2 , VCl , VCl 2 , V0CK Fed, GaCl, ZrCl^^^ff p, 
iX^o fta»-Cfc#fc, Cu, Ni. Zn, Al^KK, Cu 

[0 0 5 3] *fc, L (2fficDiSS££) ^ItPc 

L-M-Pc) 4fctt3*flcSr^LTt>J:<, ^(O^ 
(^Mli-tn^ixll-T-fcoTtllftS t>(OX~fooXh£ 

[0 0 5 4] LX*$t£tlZ> 2iffi(7)ii^S(i, 
(-O-) . (-S-) , U/utf^m (-CO 

-) , x/isX^/ism (-S0 2 -) , (-NH 

-) . t^v^m (-ch 2 -) , Rxi^tibzm^ 

[0 0 5 5] Yi, Y 2 , YaRt/Y^t^oy^ 

[0056] Yu y 2 , Y^Rx^Y^m-rr/^^m^ 

S^*tL5 0 TA^A-Sil ^3R^»35M-1 2(7) 
T/U^r/uS^»*LV^ g^S^^iJirii, t Kn^y;u 

g^ r^3*'>afi, ->r/S, fci^Dy^^ 

/K -Yy7 p PtX t-y^yu, t Kp^y^f/K y 

[0 0 5 7] Y,, Y 2 , Y 3 WYJ 5 *fy^7/^ 
^m\z (i , 4r #i" S •> ^ o T fv * ;uS*3 J: t>*MB 

LTIi, RSlRi^ft^ 5 — J 2^)y^D7/^^l^ 
$LV a rJ7 r ^^r^2EcO^J{Zii, ^^d^^J 

[0 0 5 8] Y,, Yn, Y 3 &U<Y. t ^i-7'yUy-n^S 



*(10)i 
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&#2—l 2<OT/^^;uS^9l Lv\, T/u^/ug 
[0 0 5 9J Yi, Y 2 , Y3^0'Y4^^t7 7/K^S 

yu^fllKfi, -O-v/L-S, *5<ttJ ? 2-7 3i^^/U^ s 
^•£il3 0 10 
[0 0 6 01 Yn Y 2 , Ys&l^Y^^r y-yuStr 

s^s^nso 7y^sam ^it i^fta* 6 - 

&tf$*tiZ>o 7y-;^Ml:fl 7 p-h 
y^K p-^ h^r->7x^K O ~^po7x^;^j: 

[0 0 6 1 1 Yu Y 2 , Y 3 Rt/Y^S*-f— -rD«fflw 20 

^roii»ui\ ^Tvm&nmia*. 2-tr 

[0 0 6 21 Yi, Y 2 , Y 3 ^t;Y 4 ^it7/^;U7^ 

\*\ 7;^;u7^/So«l:(i, ^ f/U7 ^ /S*3«t^ 30 
. [0 0 6 31 Yi. Y 2 , YaRX*Y+fr&-tT/i> 

[0 0 6 4J Yu Y 2> Y 3 WY4^t7y»/^^r 40 

[0 0 6 5] Yi, Y 2 , Y3&VY«tfm-fT$ K2£(C 
***lSo 7; K*t 2- I 2co 50 
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7; K*JPff*Ll\, T ' K»«)fll:fi, 7th7^ K 
^nW>7$ ^X7; K£*3j;tf3, 5 

[0 0 6 61 Y h Y 2 , Y 3 MYJ^t7y^7^ 

Sl^ry-yur^/S^Siis. ry-zur^ /^ 

LTtt, 6 - 1 2 <^T y -yUT ^ / S^Sf 

So 7y-^7^ySwWfcLm r~y /^:fcJ;^^* 
[0 0 6 71 Yk Y 2 , Y 3 »tfY \/4 YMz. 

120^>f K£a*#*U\, B»^«liwlL 7/U* 
ft, 3, 

[0 0 6 8] Yi, Y 2 , Y^(/Y 4 ^f^^7 7^ 
yur^ySim, B*SSr#i-S^vU7r*-Y^T S / 

/U7; /S^0iJ(Cd, N, N-y7 p PtV^;U7 7^ 
^7>yS^Wo 

[0 0 6 91 Yi, Y 2 , Y3&0 J Y 4 ^*-rryU^r^^ 
SKI*. fi^SSrWi-STyu^r/u^^SfcJit/^filft^ 
T/l^/U^S^^ixSo 7/^ftSiLt(l, 
K^®^*^ 1 - 1 2 07/^^tSW* T 

[00701 Yi, Y 2> Y 3 ^OT 4 ^$t7 y-yu^* 
SfcHt, B»aSr#-f5ry-^*S43j;Of«iB*o 
7y-^ftS^ii5„ 7y-/uftSi:Ltll 

MigfWe-i 2<D7y-/uftx^ip 0 g 

SISwMizfi, 7^^^s§41x5o 7y-/uftS 

[00 7 1 1 Yi, Ya, YJkXfY+tfU-tT^^**/* 
yu#=./U7S / Slat, B*SSr*-t"ST^3^'>*/u 
^^;U7; / &fo <fc E&O T = * -> * /ust? /U7 
^S^n-So 7/^#y*/^^7? /Set L 
X\*s J^SS^Sfc^ 2 - 1 2^)7/Un^y^^^7 
^ /S^ff^ U\, 7^a^y*/^^7;/S©M 

[0 0 7 2] Yi, Y 2 , Y 3 Rl>'Y4^t^W>'7; 
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[0 0 7 3] Y a> Y 2> Y zRVY A&m-t * 

Sj6S£**i*. fr&nma*. ;*f-yu#yu/< 

[0 0 74 ] Yx, Y 2 , Y^UY^m-t^^yr^-i 

m\^\t. v**f->v*>\,7 7 *4 -(2-t 

[0 0 7 5] Yi, Y 2 , YaMY^StT/Un^ry^ 
/usR =. » s B&£ Sr # + 5 T yu 3 * *s * yu #~ yu 

[0 0 7 6] Y„ Y 2 , Y3&VY^$t^7D»^ 
n«^->*3ftS«F*U\ B»»*>«K:tt. tFn^y 

[0077] Yx, y z> YaXtfY^s&i-ryaiai, 
5* r/Soflifctt, P -^hD7x^;^yim 

[0 0 7 8] Yi, Y 2 , YaRt^Y^Si-T^^^rv/ 
R*g^ftl-1 2W7y/^yS»SlP 0 fltrfH 
[0 0 7 9] Yi, Y 2 , YaRt^Y-.^^-T^^^-f ^ 

[0 0 8 0] Y,, Y 2 , YaWY^HtyJi^y 

yy/u^yS^tiiio Wt&&<Dimz\* % T)\s*iv 
i£#£*ii,5 0 yy/ut^-yl^lClj:, hy^/Uy- 

[0 0 8 1 ] Yi, Y 2 > YsfttfY^SH-Ty— /U** 
■>#;u#nn^(;;ii, B*SS:-W"t"ST y ->U/J-*Wj 
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^SiiSo 7!l-;^y*^/i/St LTil, ^ 
^U^c 7y-^t^y*^=^0)l:iJ, 7i/ 
[0 0 8 2] Yu Y 2 . Y3AWY4**i-ry-;U** 

LTte, ftSWR^ftiSS 7 - 1 207!J- 
10 /M-^v^yU/tf^yUT S /**S»*U\ Ty-yu^^r 
y^;^/U7^ yS^Wcte, 7x/ary^;^z/i, 

7^i#4sna 0 

[0 0 8 3] Yn Y 2 , Ya&tfY^iHV ^ KSCl 
ft, B*£«r#i-*>r5 K&fcitmBftoMS K** 

[0 0 8 4] Yx, Y 2 , Y 3 Rl>*Y4^S-r^7 1 D^f L ^ 
SKtt. B»*ft*i-«^xo||^*K*5J:rfj*fi»<o 

^nii^Swflfctt, 2 -try v>v^^^^ix 

So 

[0 0 8 5] Yu Y 2> YaRt/Y^S-T^^^y/U* 

irn. BttSfew^s^^^y^s^^^ftiBifto^^ 

y /u&jo J:^7x=^^* y yuStfs^ft 

So 

[0 0 8 6] Yu Y 2 , YaR^Y^*-rr->yu3£fc 
12. t*i S:f 1 5 7 y ^S*3 J; (/if 7 y /H^s 

[0 0 8 7] Z^St7/^/Ht:{j:, B*SSr^Ti"-5 

1--1 2 07y^/uSWSL 
v\ B**^«*-tt* t Kodf-wuS, Tyi^^S. 

xT/uS, ^/u^vr^KS, 7y^7^/S, y7/ 

40 l:I^l^tlt^TtSt\ Tyu^/uSco^J^fi, y 

Kndryxf/K ^ h^r^^i^yU, '>7yxf/K hy 
3-[3- (1, 1-v/^yu-^^ 
yu^-^rv) fyUT^ J 7.^f^/\^]-fu t°yujoJ:t>* 
3-[ (2-y^^*S/- 1 -*fvu) J.h^*>*;u 

[0 0 8 8] Z/)5Sty^o7/^^|l:il HS^r 

*3fts**4i5. y^p7/^/uSHtlt RK/B^ft 
50 #5-1 2c0v^oT/U=Sr/u3£/pW4L^ o y^7^ 
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[oo8 9] z^str/^^/ncij;, m&mz^-t 

5 o TA^^St LTtt* K*^*^ 2 - 1 2coT 
[0 0 9 0] Z^-f-ryy^/uS^ LTii, fiS?: 

ns 0 itii, 7 ~i 2 co 

[0091] z&mi'T9-ji>ma*. g&s^w-f-s 
r y -^s*5 <t vmw&<o r y -yusds^- * ti&o t y 
-/ustLtii, ^^^6-1 2^ry-/u*^ 

/K h^ry7i^/K o - £ n n 7 ji^/l^ <fc rj 

m- ( 3 -^yl^/^yn fcVuT ^ /) y^^/K m-^^ 

£ix3 0 20 
[0 0 9 2] Z^*f^nJ|*f4. SmS^Wi-^- 

-/K ^y/t'7/-/K hy7/-/K 77y—/U % 

^<y/f7/-/K ^yf7y-/K ^y^yny 

— /K t°n— yu, ^://t 0 P— /K -OK— /K -fV^t 

y/ft7x> 4 77^, ^77^ try 5^ * 
/y>, -ry^/yv. t°y^v?v, t°y^», tr^ 
i/yyyy, 7^7^ *-*-;/y>\ */*-y- 
y>. hyr^v»o#2i^*jx^o s^s^^Ji^ 

T/U^/l^S, T/l^^v/g, 7/^7 5/i, * 

[0093] S6E-«a: (i) vmztizyfvi/T- 40 
XaRt/x^s^ix-pjxJiisic, -so-zat;/*fctt 

-S0 2 -Ztfc5ffl^Mt'*)^ »(=#f*L<f± 
-SO z -Zm (I) ^7*P2/T = Wfc 

[0 0 9 4] ±EOff* L l «^to-frlw*5«+ 5Yi, 50 
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Y 2 , YzRVYM. ^n^ti3S5l:JC**/5 : F-tfctt/> 

Sfctt^DyvBW-, *yu*~/u£T*S>9 , 

[0 0 9 5] ±E©»*L^ilfl*-&fc-fr^*5^Ttt, X 
1, X 2 , X 3 , X 4 , Y h Y 2 , Y 3 RXfiY 4<D'pt£< fc 
fc lo^, ^^S2W± (ff* t<fijK*«5 0«T\ 
J:*)ffSL<li3 0KT) *>K*££SU Io, 
Xk X 2 , X 3> X 4 , Yk Y 2 , Y 3 XtfY« -C*£*l 
5B*»«)«*«o|8Si*S8K± (ff£L<li^§?fifc2 
0 0KT, <fc0#$L<lil 2 OJETF) tfcS^t^ff 
£L<, ^(C, Xu X 2 , X 3v X 4 ^M<HlO 
355. «*»2K± (#£L<l±£*i?tiSt5 0^T) <£>ffi& 
M$t, Io, Xu X 2> X 3 , X*. Y„ Y 2> Y 3 
X^Y-.T^Stl^attX^SiRft^iKfii^l 0J^± 

(»*L<f±«**2 0 0ETF\ <fc!9if£L<J±l 2 0 
J^T) -e*5^i*s»lwff*.L<, Xu X 2 . X 3 . X 

J;9»Sl<tt30HT) (D&^m^m 
U Io, Xu X 2 , X 3 . X«, Yi, Y 2 , Y3&LFY4 

^|R«2 0 0«T, ct «9»^U<lil 2 OJ^T) co^m 

[0096] a 1 — a 4 , bl-b4tt, Ztl^tlX 1 
~X 4 , Yi~Y 4 cDgmS*^^L, a l-a4lt * 
n^ixaSLtC 1 *fctt2^*»*Sff* t< , #{C 1 t5S# 

*U\, bl-b4li, ^Jx^n?4a:^3*fctt2^)fi 
[0 0 9 7] MIL **/B^, ^Jl7C*^3tii^co®?{t: 
Ni, Zn, A1«K, 4^tt#lCCu^tt 

[0098] ( i ) x*it£tiz>y * v 

%m-ft**s jR*»2»± (ff*L<l*R«»5 0B 
T, J: l 9fl 1 ^t<fi3 0KT) 0*Stttta*r'>4 < t h 

*ft«)|Wd*8B± «f*L<ttS*ft2 0 0»T, <fc 
f9fflF*L<»il 2 0WT) t'fcS: fc35S*fc#* LV\ 
[0 0 9 9] -»5fc ( I ) X'&ZtlZyfvisT-^ik 

&m\±s y*visT~>ik&m~ft**<Dm&m<Di%m 
[0 1 0 0] ft, -«5$; ( 1 ) tsstisft^^ffs 

L^RftS^ffl^fe^ri-o^Ttt, «^<^K*S^> 
[0101] ( I ) ■C**$ix-57^n>r = V{t 
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TUs-flua; (i i) xmztizffim^y 
(II) tt$ti^^py7^yf^»:o 
[0 10 2] 

[ftio] 
-tot (ii) 





[0 10 31 — (in ws^r, Zu z 2> z 3 
awzji-tn-pnas:^, s&e-«* (i) *<ozt 
&*mm-vb*)s »*u^t,Bi«t?*>4 0 Ri, r 2 , 

R 3 , Rs, R 6 . R 7 , &t>'Rsli, *r*i-e*iS6:& 
fc* BtJt£-jK^: (O ^Yk Y 2 , Y 3 &t>*Y 4 ££* 

[0104] 1 , rru n. p ii, + 

8 ^|SllT-fc5^ft«x*&<0 1 2 <7)S$c£* 

U »fcffSU*Ott, 4ll+m+n + p^6t*) 
9, *<^*Tt*t»*LV^tt*n^tUttA^l (1 
= m=n = p = l) tr^?'5o Qi> qs, q 3 , qjl^ix 
^^iC. l^fcli2(D^m^^t, qi=q 2 
= q 3 =q 4 =2aS$FSU\, Mil, l!ffiE-«5fc ( I ) * 

[0 10 5] -»5t (II) T'i^^7^py7^y 
Tffi'9*&-&-£-r*>5o Ri> R2, R 3 , R*, Re, Re, 

<, Zi, z 2 . z 3 ^t>*z 4 ^o^rii, ^n-ettast 

L<, 1 , m, n, piCO^Tf*, -tft«X«ftl;i 1 £ 
IZ1 (l=m=n = p— 1) XhZ)a q 1, q 2 , q 3, 

q.icoi^ii -ttt-Fiitta:!^ i £fctt2<0»«rc 

h<9. «ftwfiq,= q z =q3=qa=2 3iSff*Lt\ M 
L<tt/M3yvftttt«L, WKCu, Ni, Zn, AldSff* 



10 



20 



30 



40 
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[0 106] Zi, Z 2 , Z 3 , Z4, Ri, R 2 , R 3 , 
R 4 . Rs, Re, R7WR 8 ^>4<Hlo^ 
»2EJLk (ff£ L<li£*Sffc5 OJ^T, <fct>#£L<te 
3 0ETF) <0g&S£3tU io, Zi, Z 2 , Z 3 , 
Z 4 , Ru Rz, R3, R 4 , Rs, Re, Ry^t/Rs-e^ 
SJxa«»»^**W«fP*8£JL± (ff*L<iifi* 
t2 0 0WT, <fc!>itf*L<ttl 2 0£*T) t*>5:t 
d«»*L<, Z», Z 2> Z 3 , JkUZ+<0'pt*< t 
Uo^ «*«2«± (jf*L<ii««»5 0KT, 
<fc9#£L<li3 0EAT) ^iiS^L, JLo. 
Z k Z 2> Z 3n Z 4 , Ri, R 2 , R 3 , R 4 , Rs, Re, 

(fff l<(iRif2 0 0OT> £<9#£L<(*1 2 0 
J^T) t?*Srt^*Wc»*L<, Zx, Z 2 , Z 3 , & 
t;z 4 ^M<Hlo^ N«ft2»± (#$L<tt 
j^*«5 0eiT, <t f 9»^L<ii3 0JEJLT) 

JLo, Zk Z 2 , Z 3 , Z 4 , Ri, R 2 , R 3 . 
R 4> R s , Re, R7&t5RsT-*Six5HlftS<7)fP34S. 
«*ftlOBL± (#SL<tt«**2 0 0^T, «t9» 
£L<ttl2 0WT) -CfcSItWtfitU^ 

[oio7]s, (in ts^n^ft^ff 

[0 10 8] (II) t?*$JxS7^D^T = ^ 

ffc^HW+t*^ TC-«* (III) t?**ix*«B6 

*M^-jR* (III) t^^M7^y7^y^ 
[0 10 9] 

Mb 1 1 1 

HJfc* (III) 



H h 




50 



[0 110] -«* (III) l^tt^Zu Z 2 , 
Z 3 , Za, 1, m, n, pRtfMii, WBE— (I 
I) t^Z., Z 2 , Z 3 , Z 4s I, m, n, p^t>'M<t 
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[0111] -#5£ (III) t*Sh57#ni/7= 
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it/<-f-i?*?J>>, mt'^WJ*. J£fb 
TA^^A, Jtft-eV^V, Tir^vu 
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— CI 


— H j -H 


-H,-H 


— H , -H 


— H , -H 
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Cu 




-CI 


— H , -H 


-H,-H 


-H, -H 


-H, -H 
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Cu 


S CM 2 CO a C 5 H 1t (l) 


-CI 


-H, -H 


-H,-H 


-H, -H 


-H. -H 


185 


Cu 


-HP 


-CI 


-H, -H 


-H,-H 


— H , -H 


-H, - H 



[0171] 
Iftl7) 



(CH 2 ) 3 CH3 




I 0 1 7 2 J 



(CH^CHa 
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[0 17 3] 



CHa, »/» 
CH0(CH 2 )3HNO a S(CH 2 )jO 2 S 




CH* 

HaJaSQtNHfCH^OCH 

CH 3 



CHa 

SO^HjfcSOjNHtCHzhOCH 
CHa 

CH, 

SO^tCHehSO^NHlCHzbOCH 
CHa 



[0 17 4] 



« ^ [ft2 0] 

14 is 



9H 3 

CHjOCHaCHOsCfCHzJiO^ 




S0 2 <CH 2 )aC0 2 CHCH,OCH s 



(CHahCO^CHC^OCHa 



•<v ^,>=> CH 3 
7 a^SQaCC^^OaCHCHaOCH, 



[0175] *m\<r>&m<om&\^ mm. 
* y httrnmnnxfoz* st, *h*mif4 8 o 8 5 

0 1 #M^6-3 5 1 8 2*<C^cE*SiXT^5 
LCDKCD4 £^B#«»*^-Cffll * bftT I * 
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[0 1 7 6] hEStfH V*] 
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W$*i3o *<0ttoB**JiLTtt, fifHifi, «»Kit 

m mmm) , mm±m. %it^mt mmi&mm. 

[0177] f£SfeB*ik#Jl±^ ^ * hlSft^i-ffl 10 
>r v y* #f£$rf S ;:<!:{;: ££gS££«9 SrSSitl-* IWT* 

[0 17 81 «jtK±»tb-cr±, *±9«ajE^«^ 
=-/K #y^ u-^y a— f-^-y^y a— yu, 

/i/^fi»7/^^x- 2-t'njj K 
V. N-^fvP— 2 - t°o y K>\ 1, 
2-^^^/y^/>, N-xf;^^y>|^8i 

6 0 :iie>oH^!i -ty 

»»i*a-effl^T t fit ^ l 2 aw±f*ffl it t>fit-\ r 
[0179] ssfEitffitt. >f^s;*y vm^^t* 
— ^ (by) ifi/>^!)^/Kyy^-f 

;K 1, 2 - ^^rf y y (^)7;^-yi/i^7 r> 40 

■fie 5 -3 0«4%**+-4xtf 9, 

[0 18 0] mnSttfflltt. i!f#!Ot£?¥tt£fa±£-£ 
-5@WT-ffi^$4x-5o L"Ctt»BBIB5 8 

- 1 8 5 6 7 7*^$8, If?] 6 1 - 1 9 0 5 3 7^fR, 
W^2- 7 8 2^ B5- 1 9 7 0 7 5tm 
W9-34057 ^$R^fdlR$ixfc'<> ✓ h !i 7 / 50 
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-frJktt&to* 4WHB4 6-2 7 8 4#4MIL #^¥5 
- 1 9 4 4 8 3 *£$6, *H#ff^ 3 2 1 4 4 6 3*9 
KlEttStlfc^:/:?*/ ^MM^m. #<&Bg4 8-3 
0 4 9 2 *^$g, H56-21141 *^$8, ftWlW- 1 
0-8 8 1 0 6-S-^a«ftz|E*SnfcttA»*ft-&4», 
#1?4-2 9 8 5 0 3^S, ^8-5 3 4 2 7^ 
«U 08-239368 *^«. 01 0- 1 8 2 6 2 1 



*£«, #^¥8 - 5 0 1 2 9 1 *^a«{w|E«*ixfc 
o. 2 4 2 3 9*^IEft*lxfcft-a k » J ? , ^^'03R, 

[0 1 8 1 I afeB±«tt, ltft^{£#t££fiJ:$^5 

yu^, VT^^^isy*/— yus, :?^y — 

9^f*:^^(iyif--^T : ^^^D-v ; -t--No. 176 
4 3CO^V I I © I ftt^L J Ji, BNo. 15 16 2, 
0No. 18716(?)6 5 0ia iNo. 3 6 5 4 
4(7)5 2 71, mNo. 3 0 7 1 0 5(08 7 21, HN 

0. 1516 2^\m^tit^m^mm^titzit^^ 

¥fMKE 6 2-2 1 5 2 7 2 -^Sltf) 1 2 71-1 3 71 
[0 18 2] PjUMtLXte-rt VaSmi-bD 

hy*A, -^hy^Aify^v^v-i- 

1, 2 - ^>x^f y f 7 / !) y- 3 - t>*s«J; 

m*mft>tiz 0 mb^y^tco. 02-1. 0 

[0183] p LTf±fltflE*fP#J 

IE. «s«r^y) «:«t^ct3*s-e#5o phmsm 

«rc\ tt-o^y*s/ hffl>fy^^pH6-i o^Iffl 
l-t8JD-t-Swas#4 L< , pH7-l0^45J:5i:S 

[0 1 8 4] *BB«*B!«»li: LTtt/=*V, 7^^^-. 

l^y^y'x^ Hffl>T>^^*ffii6*tt2 5-7 Om 
Pa • sW$l^ e ^C2 5-6 0mN/m^ 

OmPa • s£iLT* s ff*LtV ®:20rnPa • s «T 
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$(30)! 



fijttSfl^ ^U^yxfi/yT/^^ryK ^y 

yu, ^^xfi/y^^otvyyo s/^tK!/-^ 

URFYNOLS (Ai rProduc t s&Chem 
i c a 1 stt) fcff4t<ffl^feJx5« *fc. N, N- 

^•>KSowttffffiSttsii^t>»4t^ 0 set-. #M 

Bg5 9- 1 5 7, 6 3 6*<7)f£(37)~(38)H. y f— ^ 
•f^^^o-'/'t-No. 3 0 8 1 1 9 (1 9 8 9^) 

So 

[0 1 8 5] jBSJWtLTtt, '>^->l 20 

[0186] *«W07^ p ^r = Wk-&*«:*ttlt#: 
fcl#fkS-fr**&fi. #^¥11-286637 *, #^¥2000 
-78491*, [^2000-80259*, fW)2000-62370*(7} J: o l-fe 

at t y -e- £ s:^#-r s sfeaftT-srTKttiHEfr 

l:»ilfc!3, #^¥2000-78454*. [W12000-78491*, 
[5)2000-203856 *, [^2000-203857 *<£>£ 9 IwiKftj^^T 

^ yU, * yU, fy K^^, 7h7-f^-, u— yU 

$yu, 7yf^-;/^) , S^R**. 40 

li=r-y y^yt^f if-, 9*7fr<< ffj-f—* 
DeBEE 2 0 0 0f) Sr^ffli* 5 r £ ±|E 

co-y y vrnmm^ y^wB»*si:ov^n, 

5tai(7)4#fF^^^ t>«Bfl¥ 5- 1 4 8 4 3 6*, RJ 5 — 
295312*, p] 7 - 9 7 5 4 1 *, PJ7-8251 
5 *, Ir) 7 - 1 1 8 5 8 4*, ¥fffl¥- 1 1 - 2 8 6 6 3 
7*, «pH 2000-87539 *£0#^$glw|¥^^fB 
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[0187] *tt«£*tt, *si/s»tu mmizx 

yyo/V- ;k :/^y — yu, -y y/^y- >k sec 
-y*y-vK t-y^y-vK ^>*y-/K 

y—/K is? p^3rU*y — yu, V^WTA^ — A*) , 
^ffiTyU-xi-yUjg xfuy^Jjn- yU, ^rc 

i/y/M-yK 7 > ofcVy/!J3-;K yVnt'uy 
^lin-yK ^!)7 p at , yy^!)3-/K y^u^y 
n*-/U, ^3r*y- /K y^t^/i', ^ y ir 

y>, ^VlsbDIr—'K s ?*&V9*—/i') . W 
=i—;l>WMfo ({flfctf, ^f-U-V^y /U^/ y?vU 

f l/y^!Jn'-/^;y'f/l/X-T/K v^^UV^/U 
3-/^; y^vi^.— tvK i^xf y yi^ty 

y^yUrc — x/K t°l/y^ y yU^-y ^^yUni — 

tvK 7 p nlfi/y^!j3-;^y7'T^-7/K 
n t°U>y^y xr— yl^ey y ^y^rc— v^yu, h y ^f'U^ 
^y yu^ty y ^yurc— =r)V^ xf i/y^Un-zuy 
Tirx— xc^uv^y zi-yu^y y ^yurc— xyur 
irx— h, h y xfi/y^!l n^/u^ey y ^^31— y- 

yU % h y 3C^UV^y n—yU^ey jr.^yj^3c — t 1 /^, 

u>y* y 7xx^x-T/u) , 7;y (^Jx 

tf, 3c^y-/i,r^>, s/i^y-n/75 by^ 

y—/UT^>, N-y ^yu^xi^y— y^T ^ >, N-xc 
^-/Uiszr.? j — S ^yi^^y^. N-3Ei^yL.^yU 

^y>. 3c^u>C/T^>, «y'xfyyh!j7;y, h 
!lxf uyf hy^y, tfy^^W^>\ fFyy: 
f;u/Dt°l/yy7;y) RW*WflL^«tt*lBt 
If, ^yl^T^ H\ N, N-i/y TtvfrfrJxT ^ K, 
N, N — vy^/^Tir YT^ K\ yVf;^/^^y 
H\ ^yu^y>, 2-t°ny N-y^^-2-f 

pjiKy, n- tr=/u- 2-t°n y 

y 1, 3-> ? y^/u-2 — f^yyyyy, 7 

irbxihyyu, TirNV) ^S*ti5 0 ft* bUIBtK^p 
[0 18 8] *ftW<04 y^i^xy hlS^ffl'Y^^ 1 0 

±1 o«*»«T*#-rao3)sff*Lv\ £fc *«Pyi 

[0 18 9] *«WO>r y MfiS/ r S-<>'^li, 

wfe^Hfft^/aco^ibi*, 7t\sf)y—<omi$mi$L\zm 

-^-tfV^fe^V^, y7yfef^y^ RWxa- 
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*iw, %\z-y?>y?&m'(^?zm^xt>&\<\ rfte> \>\ afflt^sifetttuii, -^ta hy*r 

t*S"C#S 0 [0 19 4] Wy^yx7 hlE«*»] *^P^co^> 

[0 19 0] *8^7^D'>7=>ft^1*i^it^ ^yxy hB»*tttt, M^^/^ hffi«ffl>f v 

5**sffi*5o ^J^tf^y^yv^^ OT^^7- IK. «M|3-h», Mt(i»BI¥8-l69l72f^ 

/S#i:Pf-S) fc 1X7x7^1, h-/l^ $8, f5]8-2769 1^12-2 7 6 6 7 0^ 

tr'^/nv^fy Ky^i^ft^oHa, H7-2 7 6 7 8 1*19-3 2 3 4 7 5^ 

MiSStt^f UWt^g, ftifSr^ri-ary-^t 10 #BHB6 2-2 3 8 783*4*aL o- 

t< fi^y/uryfew ; Mttf^^-^t \^xm 15398 9^a. 1^10-21747 3#^a, m 

mm&fet^y'l'ik&tomttZtt'tZT*/ *1->9l 1 0-2 3 5 9 9 5#^«, ^1 0-3 3 7 9 4 7^-<£ 

n ; mztt^v v TyPkm*?* ; tr^tty/—* noi 0 - 2 1 7 5 9 7^a. Piio-33794 

o • ^FnyM, 51 ^fc*k y ^y^ft [0 19 5] Rfc Rfc* *Rtt^B*tt«:# 

^tantf £ r. fc s 0 19 BM£i*&a«i-a s tofrbtf y ^-»*^#s«i 

[0191] ifflt#5vfy^jfeflt LTfi, ttictf) (#y^-^xs/*;*<!: fcflf/BLTfc J:i\ 

t©Srttffl1-5**Sffl*S. H^tfXi^-^tLT 20 y * x&&mt&\ztt5--rz>#m\Z'0\,*X 

ry-z^Ki^fy/ur/M : m*-ti*'?y-f&. tzmmxhoXtx< , tfc^o-rj8ADi-*«gftStt 

y/Hfe*k /ni/T^y^ *>T^>lfe£h l\ Attttl-tt* #H 2000-363090^-, R2 

-/uSfc»ft£fC>J; Sfc^vSS*!- : v^7x^;M^^ 000-315231 -§\ ^2 000-3 54 3 8 0 

£h h y 7^vU;rf*>SkJ|5h J; ^ ^12 0 0 0-34 3 9 4 4^ 1^2000-268 

?t£tl^~Vl>>M%. m^t-ry h*/>\ T>h7 9 5 2-§\ IrI 2 0 0 0- 2 9 9 4 6 5*. ^2 0 0 0- 

yyhyt'V K>ftJftf>«fc 5 2 9 7 3 6 5^IE«Sixfc*ife*ff*L<fflir^wi: 

S^dr^T^So [0 19 6] WTt-, #*9iO>f V*fcJfll*T>fV^ 

[0 19 2] ag#T*£5->T>ifcJ|8fi: LTfi. * *;/ H^y > \*&1'Z<Dlzm\,*btiZ&1S6Ltt l &X*hZ>fe. 

*S-^M. t7 h-^S, 7^!/yS4^S:#t57 «7>f /UA^*5lt53t»*tt, LBKP, NBKP^ 

y -'ut>L<(i^y^Ty^»:«»jitf*^7--fi8;» ft:^/^ gp, pgw, rmp, tmp. ctm 

^t7x/^l, t7 h-^S, e'DuhllT/- P, CMP, CGP*©1«^^ DIP^^i-jR^ 

J: 9 4 d ® i4 ^ ^ W 1 5 7 / y f ; y /uy^bfctK &»::JtXT1t#^fco«sh ^> 

Wi5 4#!l^^^aa*: ^7x^/M^vM, hy S*DfflSrfi^L, fi»>«$t RS&«?^)^igi 

tf^Ag^ij. ; >>7^>M ; T is h7^y>* ffwffilc^tt. -fy**y V 7^/uAy- HO^-fn 

» ; j^i?=f • ^^>^=rsfeff*^Sr^f-5ct^*C Srffl^a ^ 1 fc J: < , 3£tMM>»*ttl 0-2 5 o M 

#5, m, Wmitl 0-2 5 0 g/m 2 ^^^Ll\ 

[0 19 3] BftlE<^&Sfe*4te, ^^7^TO-3« fi, ^S^y^SflS^s/ M^I3:itT 

\*T>\'t>y&^^Ti'*~VJ*<o£.otefflfo<o*?'* c>v<y ^ =3— h^SrlxttTtxfc^o HlwSftrWJwtt, 
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if, ^yxf uy, tfy^u:^ #y x-^v^y-^y 

SMfc^-^ >\ "HMfclilB) XfifeftttttSfe*} => 
[0 19 7] XftflUifcRttbftS-f V^ggJf dfi. 
i>> ^t!)^ */v*\ 3iSt±, ^Sfy 

y#, sitr^^^^A, gse^/v 
*7>f K «^/<y «»#/v->*a, r»fl^* 

[0198] >f >*£§Sl;:£W£Jx5*te'W 

p^-^xf/ut^o- ^y t^t'o y k>\ #y 
T/MfU^tf-^iM' k ^!)7/^i/ytW Ktttt 

[0 19 9] >f ^^$«S + ^aaiDl-6JIEIfeffltt, 3p» 

ti, *SBflB8 4 8-2 8 3 2 5^, 1^)54-74430 
*, ^154- 1 2 4 7 2 6^ |f)5 5- 2 2 7 6 6^ 
1*155-142339*, 1^)60-23850*, W16 
0- 2 3 8 5 1 ^, PI6 0- 2 3 8 5 2^ El 6 0 - 2 
3 8 5 3^, p)6 0-5 7 8 3 6^ PI60-6064 
3*. IrI 6 0 - 1 1 8 8 3 4*. 1^)60-1229 4 0 
*, H6 0- 1 2 2 9 4 1 *. IB 6 0 - 1 2 2 9 4 2 

H6 0-2 3 5 1 3 4*, 1-16 12 3 6 

**>#&«, #H«rW2 4 8 4 4 3 0*. H 2 5 4 8 5 50 
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64*. fsj 3 1 4 8 0 6 1 *, EI3309690*, m 
4115124*. EJ4124386*, EJ41938 
00*. EJ4273853*, ^4 2 8 2 3 0 5*, W\ 
4 4 5 0 2 2 4 *<D&mttX\zKMLtfi»>&o 1 - 

1 6 1 2 3 6 *<£$g<0 2 12-215 Hf-fBtt^tf y ^ 

[0 2 0 0] BTMtSItt, iM^B*fcfcW8b"T?* 5 , 
rJxfe«>B*fldfli: LTti, #^*^*^»JIBdSH*L 

£@^#l;i*t ltl-15 S*%##4 L < , #fc 3 - 
1 0 5 ^ <t ##4 U \ 

[0 2 0 1 ] B*ttr6]±^Ji: UTfi. «EttSft« SMbE 
§b\ ty^-r^SiWfctSihffl, <o*/7 = s>m<o 

[0 2 0 2] SffigttSiJli, tt«|b». Sfl«H4aSS(, 

ffffiJSttffl^o^TH:, »g6 2- 1 7 3 4 6 3^ 
1^162-183457 *(75#^«JClB«fc^*>5p #ffi® 

yfft^W (Mxtf, E7^txfi/y©i) 
4tl^ 0 #«7;u^-offc;-&*«co^Ttt, 5 7 - 

9053* (»8-l 7«) , #^B§6 1 - 2 0 9 9 4 
*, 1^16 2- 1 3 5 8 2 6*(7)#^{r Eit^^^o ^ 

ttttft. ffiffim. am, ^^tifi^t k^^ij, 
[o 2 o 3] mmwtRxfmmyj^^iat, 

a, ^7i-yv, ^/u^, »/^>^, Bfcft^JI-? 
a, -Bik^^y, SSftffift, fiElfclEfth MttiEft, * 

/uv-c/^. Jiit^^*^*^, ^y ^ , 

-ryyuxy .^, 3D^^7^st, si-< — ^-r k 
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-^^n^y-t/k R*»«g, ^7^t»ffi§wt %, »*u<f±i. owfi%-ioas%^@nr^ffl-r 

yft7^, j;f^y, f 7f V, ^^i/^f^ 10 Onm^WfftK, hi— ^KO. 1-2011 

hfny Kv^TKSSteK^ ^uy^^xyyr [0 2 0 8] St^»ltLTtt, ft#tefflSixT^5lfcS! 

m? hl^W$ti>5^^fl&o^ ^y yni: 0 u> • {g^T-ft# y ^ u v - ^u^-t" 

[0205] j bmm&Rxfmmy 4 ^J*<D • bns 0 

^^SrSlDLtti^o ^y^-yfy^lj:, [0 2 0 9] <h IT II, &W::jfcCT»!WL 

Co^tli #BBBg6 2-2 4 5 2 5 8 -§\ IrI 6 2 - 1 «jg£^5 t><*>* ^fcJf bft*o 

3 1 6 64 8^, 1^)6 2- 1 1 0 0 6 6 ■g-W#42b«Jw|E [02 1 0] ^rf DTi LTfi, ft*7x^ 

tt^fc^o ^7^te»ia«^(s^ (4 0OT©) #y tt»3|si-fe^^r«j«sn5*»«^ir y r, 

e^aa^iet^y 7-77^^/<^3- hJii;: «?j&sgf3 o~i 5 onm#fi4u\ 

aaoLTt. #-^*tfjti-ac [0211] *«w«)h^-*afflsjx5iififc*rii*jsfe 

[0 2 0 6] l£W$\<Ds( i?*. y b<Du&§ekjj t Lttt, #(CR£$ft3 *><0t1±*l Wx.tf«* 

xyh*« ( MW^MLT^^Ml, £C [0 2 12] 

<bn3 0 >fy^ ME»**^tt, Sr*ricU ^^-e^fe-r5*^/^^H#M¥4-i635 

*+*»«^W^^*/h$^*a^*«»Hii-** 52^, #M¥4 -128703^, ftM¥ 4 -175753^«t? 
^THRtttfii-§**^fBfeSMco-f v^Srfflt^* 40 X 9 /<*-y&Mf&i- forth %o *«9!<£>7*n*> 
[0 2 0 7] [*7-htH*36^7^Pv/7 = yft £ Lt li, ^tifc^^-fix^feSrffl^T fc 

^^u-v^lflg • y /uXWIB • *^\si//T$ ^/y^TyKib^ SRttSfl. »fefflROf*jWSr 

y^ttt^-^y^^x/Httflg^^tf^ti^o **M ft#LT45*^fiu^ hffl/Sfe, afewr, tusra 

(07^ov/7^ytt*tffl^t^7--ht-aiSftl: *±i^^^. ^^^SriiL-T»*t, KS)tSfRSrm« 



£04); 
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7^7 h y s/?*£»$£-t*\ RGBJSfeS*>5^li 

[0213] r.©isftffi-rajfiffl!fbttl»ffi, ^-y^vr 

Tit. t»E»llF^IB«E*ixTV^t^S:»4U<ftffli- 
[0 2 14] 

- mmm i j 

Ml 0 1 ;tt«ttSk*« 5. 3 g> *J**7;wi,ft=i 
M8tM^7. 0 4 g ti\ TEX*A*mttt 
(S-2) 4. 2 2g, TiEflS»^#«**t (S-l 
1) 5. 6 3gMS8^f^5 0ral 7 OttrT 

^*^y***-9-T?^Li#b^U TK^fflM 

^^o7/^^f- (MICROFLUIDEX I 20 
NO l:t6 0 0 ba TO>EEj3T?5®Mfc£-1tZZkV 

m%L*it&ftotz a ^ ±# o tz%um* n-* y 
s;ifi/^!i3-/n4 0g, ^ytyys 
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0 g, SURFYNOL4 6 5 (AirProduct 
s&Chemi ca 1 sfi) 7g, R>f ^"VtK 9 0 0m 

[0 2 15] 
Ht2 1] 
S-2 



o=p 




S-1 1 



CH 3 



0=pi<)CH2<pHCH2C-CH 3 1 
\ CH 3 CH 3 



[0 2 16] (K**B- I <Dfcm m*A<D7*ui/T 

t^^ftlOl, 1 0 2, 1 0 3, 1 04, 1 0 
5, 1 0 6, 1 0 7, 1 0 8Srff*Lfco 

[0 2 17] 

[ft2 2] 





[ 0 2 1 8 J 
Ut2 3] 



£(36)! 003-119415 (P 2 0 0 3 - 1 1 9 4 1 5 A) 
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$(37)! 0 0 3- 1 1 9 4 1 5 (P 2003-1 19415 A) 

72 



1 

^2 



-<Sp 2 NHC 2 H40C 2 H 4 OC 2 H40CH3) 4 



COsCsH^OCzHaOC^OCHa 
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C.H„<h) 



[0 2 2 1 ] fe»*«S-r*»^tt, «*P*35S>f V* « 

[0 2 2 2] (WftiEfiXtfMi) «±^#*«WHlfi 
M^«A-I) RVltmm {4>9WL1 0 1-1 
0 8) Wv^^iyhffl>fy^l:oi^ TEffflSS: 
frofc 0 2[:i;^Lfc 0 &*>\ »— 1 2 

= y St- (E P SON (ft) ttM ; PM- 7 0 40 

OC) T*y* h^t^ft (EPSONttKPM¥K»7t 
ZR> (KA4 20PSK, EPSON) KBfftSrSES L 
fc»T?ffMB Ufcfc<BT?*><5, 

[0 2 2 3] <feI>7^FMCWL«^, 
3 9 0 — 7 3 0 nmll^y^-^/H OnmCJ;^) 
Sif*^ hrt'SrCRETAG SPM100-I I 

(GRETAGttl) Srffl^TSJfeL, ^.ixSrC I E 

m\mmm&£) l * a * b *feffiBn3RK£*2i*T 1 

a*, b*SrJSffiLfc 0 JNC (ttfflteAB#fflJMi8* 
«M*X&£) CO JAPAN Colour (0.*WJ 50 



(A E) **/|^l:45 <t Japan Colou 

r Ink SF-90MJapan Paper£ 

L*: 5 3. 6±0. 2 0>ttBB£*3t*T. 

O: a* (-3 5. 9±6<7}$5H) , &t>\ b * (- 

5 0.4 ± 6^|qS) 

A: a*, b *0— (±SEO"e^lS6Ufcff*L 

x: b*tfH*"F*Ufc (llEOt'SilW^l 

^wT\ JAPAN Co 1 or^tP 

L*: 53. 6 + 0. 2 
a*. -37. 4±0. 2 
b * : - 5 0. 2±0. 2 
A E : 0. 4 (0. 1-0. 7) 
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(1) mm :vyo-7VKR-7 04, 4 >5r '• J 
apan Col ourSF-90, JER : 1fl7- h 

(2) SJfe : SJfeft ; X- r i t e 9 3 8, 0/4 
5, D50, 2d e g. , black backing 

[0224] 7* bytRmzBj&Ltzm& 

t. WM^v?^ yat^7t h^'-PR 1 0 1 
(CANONttS! ; QB J PRA4) iC&J&Ltzmit k 
*>6S!«:Jfc«U mKkm^M^fc^trA (ft 
if) , IOT«IO<0fta**#i*te«rB at, 

[0 2 2 5] <m7k&>m&*ftmLtzy * 

[0 2 2 6] <B*tt>fldfEB«iSr»^Lfc7* h*R 
«tr, frmlJ-W-*- (7h7^C. I 6 5) fcffll^ 
T, *-fey >^3t (850001x) £7 0&t>*l 4 BBS 

-Rite 3 10TR) £ffl^T$J£U Ma#$tl"C 
fftfbfc. fc*5, (WIEK»»*W:, 1, 1. 5&t>*2. 

%«Jb<D*&S:A* 1X»2^S7 0%*«SrB, 
^»*t?7 0%*ja^>»^S:Ci: LT, Z^PgT'Wffi L 



*(39)J 003-119415 (P 2 0 0 3- 1 1 9 4 1 5A) 

76 

* [0 2 2 7] <«*ft#tt>i(lEillS:«*Lft:7* h 
5fcK«*\ 8 0t-l 5%RHO*#T-e7 0M»t»S: 
»#U (ftflFBflSOHttaSSrRltftfttf (X-Rite3 
10TR) Srfflv^CfflSfeU fe*afiF*4:LTW«U 
fc. fe*«#*^OV^TR*«**l, 1. 5, 2(7)3 

fit? 9 0%*J«^»-&SrCi: Lfc 0 
[0 2 2 8] <t/y^itt>y-^y^St/W 
10 1f-<0-a^7^*rt«-^S«*raL435Sb, 5kV 

5± 0. lppm, g«L Pf^fJcKfe^tlfc^^^^rt 
ir, IMEWifc«r»*U*:7*h*RiES:7Hfttfl4H 

H- (X-Rite 3 10TR) ^l^Kl, fe§R«#* 

tufFiifcc ssEsstasn, i, i. 5x 

APPL ICSRt/y^^^- (^rvu: 
OZG-EM-01) iffl^TStlfc, faJx<Z>«ST- 
20 fcfe*»#*#7 0%»±(O»-&SrA, 

0%*fi£B, 4TOi«t* 7 0%*i^S:C i: L 

[0 2 2 9] 
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[0 2 3 U [*i£0ij2] mmiivftmLtzmc*- 

[0 2 3 2] [Hlfi0!l3] SHtm^flsJ^fcHIlM y 
>S» >f^y*yh^!)^-BJ-F850 (CA 

NONtts^) h y y*jizft#> % mm^xmit(oy 

* h**aSGP-3 0 1tB««r^y>hU 1 

[0 2 3 3] [Htfi«4] *«^7^P«>7^y^ 
Mfc-&* 10 1, 10 4, 115 132) <D«t Jx 

TB-1 0 0 0F (HflMb/fifS) ] lOOflS^- 

^^^xm&mwik. i 5o < c^iD*L-c»iBaftfcfT 

LT 1~2 O^^n^jliRU h*J— tLfc. ^<7) h 
1 0g|5irMU^r-y y ir— (iSp°p£ EFV2 5 
0/4 0 0 ; 0*«»S» 9 0 0ffl£r*&-Kffi-&L«tt 
BtLfc. «-l 3(^-TJt«ffl*fe»IS:Si» 

ii 3 mm* e wmnfem Ltz£Ltu*mm\z tr 

(SpM NP-5 00 0 ; *ir / V 

[0 2 3 4] fMKKKtt, *mw<nik^m*f;/vtzi37 
— h-^ — *r«t ^c^ttSJic i:oT ±Bliffifc*rt**«- £ * 30 

* -13 
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*9«*3J:t/OHP±(^ ^rix^ixSMiilft («±<DH 
ft) KJ:tF3iM<fe (OHPMH) SrfftfiU 
■f*ftT?Htttfco h 0. 7±0. 

0 5 (mg/cm 2 ) ^ffiffl-efME Ltz Q 
[0 2 3 5] #e>nfc«ft^o^T, feftt^S^ttSr 

^THt, E*Lfc*«<DM«*C i Sr«JEUfcft, * 
* — (7h7^C. 16 5) SrJfl^T, ®{£ 
lc*-tr/>ft (8^5=f/u^^) SrSBIHIIttttUfcflL 
ffWB«««C f SriB3£U ^*IRJtltt*©H« 
(f(Ci-Cf)/Ci)x 

1 0 0%) SrgttiU f¥«Lfc„ MfftfiansStS^th 
(X-Ri t e 3 1 0 T R) £ffl^T»]£Lfc 0 

S^-13[:it 0 St- 13*. fe*a##tfS9 0% 
EJLb0>#fr«:CX 9 0-8 0%<Di^A, 8 0%*S( 

[0 2 3 6] OHPItto8«tti:o^t|j:Tfa*6l: 
TlMBLfc. BStK^Sffi! r3 3 0aaE»*5t*tfj 
fc:J:0 ht-^fi«fSixtv^POHPfflv/»hS:y7 
7 uv^<t LTHft^^ra»*;Sia*S:»J^L, 45 0 

t Ltz Q #3t3iB*a s 8 0%W±£CX 7 0~8 0%£ 
A, 7 0%HT*Xilfc. W±<£>, 1 3 K 

[0 2 3 7] 
[Si 3] 
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Ift2 6] 
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tt«»»tO 



NH O NHH^-CH 3 
CH 3 — @-NH O NH-@-CH 3 



[0 2 4 0] $t-l 3J&>e>W&J&*ftJ: *mW<D7 
joy- h±-&m\<^^k\z£V&Mft&ft$Lbm*0 

& ff 4 <o -esffl ;c t> fc o x «# a* t? s z> m & & 

[0 2 4 1 ] 0I16«5) 

*7-7^^-ufc?^ftfff»Lfc. i-ft 
»3tttHfi:«f^gff («) liiis^ 

xy^-HITACHI LD-5010-i(NA=-0.40) HJ;?)ffofc 0 
X. SLftrSfiftSfl^XlS (ft) KsoPDXttSOPD-BSrffl 

^U^U/^r/l'fbK (EJ£^l'Jfc=5/5/ 30 
7.5) feflfeflfc* uy-/M^77^iJI§ 

(7Ky^^UV^»»^i&^fi4300) 3.4ittSG, 

[0 2 4 2] 
[fc2 8] 




* [0 2 4 3] t?»**ia73i/-yMt-&*«r«v^-CliJS 
Sixfco— J"? h^yy^Ti? K-5 -^yu^^^^ 
tvU (5pt92j@<D*K£^^7 L yHk$^T^a) 1.8 
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f5S*S-frfc e v-y ^ 100 °cr^Diis 

£ffi8Kfe8L 150 °C^15^DBLTvT>(Offife^^7 
[0 2 4 4] <*««>±|E3tlll[«-C?ffll^fc#«W^-> 

#^a»fe/<#-^«r»fc. rjx«r£ffi»3teSL 150 <C 
Xn0#mf&LXi'T>'$y-7<<;i'*--Zmtz o 

[0 2 4 5] <l?ffi> : i#biX7c^>T>'^7 — — 
<7)Si®^^ h^£«J3£U feS^-bfigft*^ hA> 

(Th7^C. 16 5) 
Srffl^T, *t/y* (85000lx) t7 BHJgitt 

[0 2 4 6] 
[Si 4] 



«14 



[0 2 4 7] 
[ft 2 9] 
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Ck^JL^NHCOCH 
TjT C 4 H 9 (n) 

[0 2 4 8] Jt««tJt^**W©7*ci y7-yft^ 
[0 2 4 9] [Hlfcfll 6] 1 (^KH^teSr, TIE 
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"t\ H. Iwano, et al; Journal of Imaging Science and 
Technology ,38 140-142(1994) iZlfEiWtBtt&A 
8 0%, 2 0 p pm, *#fl"BMt^ir 

[0 2 5 0] EAT\ »Jt:*»7^ny7-y^ 

[0 2 5 1 ] W^Mft/^^nyT^ym 

[0 2 5 2] 
Ht3 0] 



MC, 



"•■CP, 



Na,W0 4 2HjO 
CHjCOjH 



MC. 
MC 



1 OjjICHi^jROjNs 



POCb 




HrNICHjbOCH 

CM, 



( CHi 




[0 2 5 3] 



[ft 3 1 ] 
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DO" 









^H 3 

CUCM^COjCHCHjOCH, 
ft*** 





CtfC HjfeC OsCHCHjpCH) 






CHi 


ACETOHC 


fc**Jd 





CH, 
CNaOCHfC MOM 




CH, 



t fCHrf 3 COyCHCHpCH, 



SC^CH^^DO^CHCHiOCH, 



[0 2 54] [HffitfiJ 7 ] 
cYjSW 1 : 1 5 1 C0^fi£ 

6. 0g^2 0 0mL^)DMSO (v^^f/M^^ry 30 

K) te2 0tt«ltt^t:^- 3 

0. 3g^3->^/h-/D^-^yg?th 
y^A (7^K!lyf) SrSSaiDLfc. $c^T\ f*J*£2 0 
t-eSftLTTV^^r^^ 2 4. 4 g <0&*KBtf- h 
l?^ASr»^|^iDifc 0 R«WSr*#Lft35se>, 3 0°C 

stjmjmu mumximmmwLtz Q 2o°c*x#>& 

Ltzik. Rft^^y^^X^Ml. ^.^1 5 0 00 
mLWft8xfyH:fcittfiWL, 31 3 0 

y-^/^^^/U^^WS^Lr, 4 2. Sgcofb-^ 
ftA£f#fc 0 1 H — NMR (DMSO-d6) , 5fgT 
MSS^: 1. 9-2. 0 (2H, t) ;2. 5-2. 
6 (2H, m) ; 3. 2-3. 3 (2H, t ) ; 7. 7 
5-7. 85 ( 1 H, d) ; 7. 93-8. 03 (1 
H, d) ; 8. 0 5-8. 13 (1 H, s) 
[0 2 5 5] {fc£feB<^J5£ 
4 2. 4 gCOjb&$3A£3 0 0 m L <^ft»tIig/!¥ 
ffl2 0feft#Ltl^t:^ 2. 5gNa 2 WO 
< • 2H 3 0«r8S*DLfcSL rtrfil 0t$T*# 50 



aiLfc. 3I#^£> 3 5mL<Z>igiMfc*3Bzk (3 0%) 
Sr««Hwtt*Uft*se>1ft*.-*TL*:o f^?^ 15-20 

£Lt> mu&x~imfflm#vtz e 2ot*t*ft»ifc 

§L R^iSl: 1 5 0 0raL^8»if^S:ttAL, §|# 

^/uSrffl^-CiP**i*-LT»»Ur, 4 1. OgOft^' 
ttBiUfcc 'H-NMR (DMSO-d6) , oftT 
MSSS: 1. 8-1. 9 (2H, t) ;2. 4-2. 
5 (2H, m) ; 3. 6-3. 7 (2H, t) ;8. 3 
-8. 4 (1 H, d) ; 8. 4-8. 5 (1 H, d) ; 
8. 6-8. 7 (1H, s ) 
[0 2 5 6] \t&mC<D^$L 

67. 2 g (Dikittyo B 1 5 0 m L DM A c (v^^ 
/UT-tr h7U') MO0OmL<Z)Tthxhy 
»U rt»2 0X:X&ftLX\,^b Z*>^. 3 8. 0m 

fc 0 5i#«*. R*SttSrrta7o , c*-e*i»LT, mm. 

3 0 0 OmL^TkTkSrttAL-, 1 StlCT 3 0 

L ■ % 5 0 0 0 m L (DykXfofr Lfc. f« btlfcfilSftfr 5 
0 0 m L <D<4 y/o fcT/UT^a-zUT-ftOffiUfc^Lfc 
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\k. y^ar^igL, 2 0 0mL^y/Dt° 

Ci'&tZo J H — NMR (DMSO-d6) , 5fiTM 
SSi: 1. 8-1. 9 (2H, m) ; 2. 5-2. 6 

(2H, t ) ; 3. 6-3. 7 (2H, t ) ; 8. 4- 
8. 5 (2H, dd) ; 8. 6-8. 7 ( 1 H, s) 

[0 2 5 7] ffc^ttD^fifc 

12. OgiDS^y/p^^nf/UT^ (IS 
to&) £5 OmKOTt KC h !//H::*BU rtffl4t 
T'«tfLT^5t:^ 16. 7gOftd*CWi 1C 

BftflMSL :^5JCtMl0 0raL^)If*i*3 0 0 

aSfiLT* 16. 2 g<ZMk&feD£f#fc 0 l H-NMR 
(DMSO-d6), fitTMSS*: 1. 0-1. 1 
(6H, d) ; 1. 5-1. 6 (2H, t) ; 1. 9- 

2. 0 (2H, m) : 2. 9-3. 0 (2H, dd) ; 

3. 0-3. 1 (2H, t) ; 3. 3-3. 4 (2H, 

m) ; 3. 4-3. 5 (1H, m) ; 3. 6-3. 7 20 
(2H, t) ; 7. 1-7. 2 (1H, t) ; 8. 3- 
8. 5 (2H, d d) ; 8. 6-8. 7 (1H, s) 

[0258] *&mwm\&m 1 5 1 <d&j& 

iftipfl^f+lf P "7 7 =2 ^ n -7;/Wn- 

4^6 OmLADx.. ^^trft^D 1 6. 2g. tt« 

(II) 1. 3 gSrJfflx., «i*U*^e>^iaT-0. 3mL 
Ol, 8-^T1ftr->^P [5. 4. 0] - 7-r>>x 
ir> (DBU) «r*TLfc. 3I*«E»« 

0 0t$t«Lt, H»«T?ll*IB«ffLfco 

-/H OOmL^Alt, iSSET-ei^Wa^U^o 30 

3 0 0mL^y7'p/V^ 

/^2 0 0mLf;ig«^ »»L**sibaata«* 

-CAPfflU 4 5 0mL^y7 P p/V^ITt^: 

t?^*tasv^srfT^tt*s-frt, ii. 2g<o&mt&yo 40 

1 5 1 SrWfeJBffi £ LTf»fc 0 A max 

fi) : 6 7 6. lnm; f max (KlRffi^jftftlCfcJt 
5*-^PJ*3t«-&) = 1 . 7 8 x l 0 s (DMF+) 0 » 
&Jxfcffr£*«r##f (WS^Wffi :ESI-MS, %i 

flHttJMkS {zti^tKD&^-eymw (2 £^3 

(5) , (6*fctt7ffi) , (1 O^/cttl im s (1 

4 -fcfcfi 1 Sit) \Z- (S0 2 - (CH 2 ) 3-SO2 N 

H — (CH 2 ) 3-OCH (C Ha) 2} S^lli, 4H7# 50 
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P'>7^y-^ft- (S0 2 - (CH Z ) 3 -S0 2 NH 
- (CH 2 ) 3-OCH (CH 3 ) 2 } S££ff4<@W-t 

[0 2 5 9] [HJ£0iJ 8 ] 

: 1 5 2 

/U^;^^r^>K (DMSO) 6 0 0mL^D^, 

N, N-^^^^^^^v^-t- h y ^A3tK¥p 

^195. 2 g £gaou 3\zmzm*mm*» 

£5 0t*t#att, WgtM-^hP7^P^h 
(m^toS) 1 2 5 g<7)DMS03 o omLmmz 
mB^tt»TLt. *^«BB«^4P*BSH*Lfc 
rtfl*s*»ir3ia*-cfta9L, S/&S££tK4 0 0 0 

fc 0 mbtitcm&M*$:7k3 0 0 OmL, #7**/-^ 2 
5 OmLTiftfrLfcfg, 4 0t-e-ftftftlt. ?#?>n 

i o , c*-eftaiu k*lt, 18 4. 7 g 

^fcaiifc, l H-NMR (DMSO-d6) , 
SffiTMS^fl : 1. 2-1. 3 ( 3 H, t) ; 1. 3 
-1. 4 (3H, t) ; 3. 8-3. 9 (2H, q) ; 
3. 9-4. 0 (2H. q) :7. 9-8. 0 ( 1 H, 
d) ; 8. 2-8. 3 (1 H, d) ; 8. 3-8. 4 

(1H, s) 

[0 2 6 0] it^m b 

yy'7;y (ISIW) 3 9 0mL^fl^, ^rfC^E. 

36«e>rtffl4 2 f C£"C#i8.Lfc 0 JJctw, B2aft-C4WFM« 
rti£2 0ttt?ft9L, R*E*Sr* 13 0 0 
mLllfem, ^l^g^SMlOOOmL^iTU 
8*OpH=24tBllfc a «fffiL/c*gfiar^ig, 2 
Nt£Sre«c8M&, ^y/ptf;W3-'.--;^jfL, (£ 
M7 0. 0g<Pffr&«Jb£»fc o 'H-NMR (DM 
SO-d6), SfitTMSgm : 7. 85-7. 95 

(1H, d) ; 7. 9 5~8. 0 5 (1H, d) ; 8. 
15-8. 2 5 ( 1 H, s) 

[0 2 6 1 ] it&M c (D^f& 
T-t h y ^5 OmLl: 1 h^y-2-/p/V 

(ISM) 18. 3mL^U 4ti:ffio 
7t 0 ^:M-^oo^fJI/^o!J K (^Sib*) 2 
1. OmL^tt, $ct*-t\ fliai5lCS:ai4^«l:5 
(z*o< 9 try i^Vl 5. lmL£iBTLfc e BTSL 
*»r*3 0»ffi#U 5 0 OmL «ai08L 2 0 0 

niL ^RK^^^TSWiKjSrtttU, »»a— h-e#*WB 

*St»+hy*A-cft«k«BBU 3 2. lgW^ 
tt<Oft-&tt c 1 H — NM R (CDCla), 6 fjgTM 



87 



2-1. 3 (3H, d) ; 2. 0-2. 2 
(2H, d d) ; 2. 2-2. 4 (2H, t ) ; 3. 3 
(3H, s) ; 3. 4-3. 5 (2H, d) ; 3. 5- 

3. 7 (2H, t ) ; 5. 0-5. 2 ( 1 H, m) 
[0 2 6 2] it-Sty) d(D£f& 

m&*V}J* (ftftttJK) 2 3. 9 g> a^t^y^A 
(fn3fc*em) 2 8. 7gW7thy»i*iH!5 0mL 

fc* ftl^ttb 2 3. 0gtft^*c 31. Og^l 

fco ^m^h%m, OOmL 0>*£*D;i, 1 10 

5 OmL Oftftji^-egftftSrtttb, #il£n — ht?# 

U «*fi»^hy9Atftt*«»IBL, 5 1. 5gO 
*>f/u*O{fc-&*dSr#fc 0 *H — NMR (DMSO- 
d6) , SfitTMSS*: 1. 1-1. 2 (3H, 
d) ; 1. 8-1. 9 (2H, m) ; 2. 4-2. 5 
(2H, t) ; 3. 1-3. 2 (2H, t) ; 3. 2- 

3. 3 (3H, s) ; 3. 3-3. 4 (2H, d) ; 

4. 9-5. 1 (1H, m) ; 7. 7-8. 0 (2H, 
d d) ; 8. 0-8. 1 ( 1 H, s) 20 

[0 2 6 3] it^m e <D£& 

5 0. 0 &<Dik&yod £ 1 0 OmL (Dm&lzm&L. ?K 
telOttWLTl^^I^ 2. 6gN 
a 2 W04-2H 2 0»lf: 0 3 0mL(7) 

ami:*** (3 0%) 

tu 0 rtaai 5-2 ot:r3 o#R8flt#Lfc&f;:, r 
(E»S:rt»6 ot:*T?*ifflbr, i^fiT*iP*ra«#L 

fco 2 0t*tftSLfc8, ge«l5 0 0mL« 
10 0 OmL^^AL, — ht?fi!ft 

Lfc. t!i^5 0 0mL^MS 30 

49. lgW/W^e^!t 'H-NMR 
(DMSO-d6), 5ffTMSSP:l. 1 — 1. 2 
(3H, d) ; 1. 7-1. 9 (2H, m) ; 2. 3- 

2. 5 (2H, t ) ; 3. 2-3. 3 ( 3 H, s) ; 

3. 3-3. 4 (2H, d) ; 3. 5-3. 6 (2H, 
t) I 4. 9-5. 0 ( 1 H, m) ; 8. 3-8. 5 
(2H. d d) ; 8. 6-8. 7 ( 1 H, s) 
[0 2 6 4] **KW*Mfr&» 1 5 2 <D&f& * 
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-fn^j-fV (MMIkfSL) 2 0 0. OmLSriDt, 
i^£*e 4 6. Og^lliWUrf^T'l. 
OmLcOl, 8-v^Tif fC/^n [5. 4. 0] -7- 
^V-r-fe^ (DBU) SBTlfco RfcMZ 
rtttl 0 OtS-CMlT, ffi^ffl (ID 4. 4 1g£ 

»**»Jbfc 0 2 0 0mL©Tth-h9/K^S*S: 
8c#ft. 1 3 0 OmLCQ^ * /— /I'SrffiTLTfi 

£2 0 OmL<D/f /—/^X'frtf^^^^imZlt 
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